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Topics covered by the group

● Strong Coupling
● Precision tests of the Standard Model
● Parton Distributions [With EF06]
● Overlap between HL-LHC and EIC [With EF06/EF07]
● Perturbative calculations - Fixed order & Resummation
● Simulation and MC event generators
● Non-perturbative aspects
● Jet substructure



Joint Kickoff Meeting on QCD at the Energy Frontier

● EF05 (pQCD) / EF06 (PDF) / EF07 (HI) meeting on June 1
○ https://indico.fnal.gov/event/43488/

○ well attended by all three communities

● Four excellent summary talks
○ Dimitri Denisov on Accelerator Developments

○ Abhay Deshpande on Electron-Ion Collider

○ Gavin Salam on European Strategy Update

○ Joey Huston on Snowmass 2013

● This was an excellent combined forum
with the three QCD task groups
○ Inspiring discussions on physics connections 

between LHC and EIC

○ Discussions on forward and diffractive physics
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Focus questions

1. What is the ultimate precision for 𝛂S and how do we achieve it?
LHC, future pp/e+e-/DIS (ep and eA), particle decays (𝜏, hadrons), lattice

2. What theoretical developments are needed to support precision 
measurements of Higgs and top quark production and properties?
including electroweak corrections, threshold effects, non-perturbative, ...

3. Evaluation and interplay of uncertainties from theory and experiment
fixed-order/resummation scales, non-perturbative  effects, etc.

4. Can we better quantify non-perturbative uncertainties?
in cross-cutting effort between experiments, MC community & lattice QCD

5. How to include more higher-order QCD in MC event generators? 
Fixed-order and parton shower development (incl EW emissions, color flow, 
multi-parton interactions, rescattering, scale choices, …)

6. [Together with EF06]  What is the future of PDF determination?
From the LHC, DIS, theoretical developments (NNLO, photon, pion, ...)



Discussions on 𝛼
S

● Joint EF05 (pQCD) / EF06 (PDF) meeting on June 30
○ https://indico.fnal.gov/event/43490/

○ well attended by both communities

● Four excellent summary talks
○ Klaus Rabbertz on 𝛼S determination at the LHC

○ Peter Petreczky on 𝛼S from the lattice

○ David d'Enterria on 𝛼S in e+e- collisions

○ Daniel Britzger on 𝛼S in DIS at the LHeC

● Much discussion on improvements
at existing and future machines
○ Requirements on theory progress

○ Hadronization uncertainties

○ New projections for LHeC
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Discussions on perturbative uncertainties in MC simulations

● EF05 (pQCD) meeting on July 17
○ https://indico.fnal.gov/event/44315/

○ attended by many experts 

● Three excellent summary talks
○ Simone Amoroso on ATLAS perspective

○ Saptaparna Bhattacharya  on CMS perspective

○ Marek Schönherr on theory perspective

● Stimulating discussion on
proper uncertainty estimates
○ Interpretation of scale uncertainties

○ Scale uncertainties in parton showers

○ Uncertainties in matching/merging procedures

○ Question on identified particle production
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Upcoming: Mini-workshop on non-perturbative uncertainties

● EF05 (pQCD) will hold two meetings, Aug 3 & 4, 9am-12pm CDT
○ https://indico.fnal.gov/event/44316/

● We will have talks by experts on experiment, theory and MC simulation
○ Torbjörn Sjöstrand - String Fragmentation

○ Frank Krauss - Cluster Fragmentation

○ Luigi del Debbio - Lattice perspective

○ Peter Loch - ATLAS/CMS perspective

○ Florian Bernlochner - Belle II perspective

○ ...

● We’re looking forward to seeing you at the meeting, 
and to interesting and stimulating discussions
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Thank you for participating in the EF05 activities!

Please send us suggestions for study or meeting topics,
comments, expressions of interest, LOIs, ...

michael.begel@cern.ch
shoeche@fnal.gov

m-schmitt@northwestern.edu
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